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ABSTRACT

Crown and root rot caused by Fusarium culmorum is one of the most important wheat diseases in llam. In order to
determine genetic diversity, 66 samples were collected from wheat farms in different regions of llam province. The
molecular test was carried out with a set of five pairs of SSR primers after purification and identification of the
isolates. The SSR primers amplified a total of 25 alleles. The average allele number was 5.2 per each primer. The
polymorphism index content value was the highest in primers F3 with 0.409 and the lowest in primers F11 with
0.179. Cluster analysis using the Neighbor-Joining method and Jaccard's coefficient in 50% similarity level divided
the isolates into 18 groups. Results of AMOVA showed 78% of the genetic diversity related to isolates and 22%
related to different geographical regions. Therefore, there is a high genetic similarity between isolates from different
geographic regions. High genetic similarity can be attributed to the emigration of gene or genotype as a result of
various factors.
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Figure 1. Geographical origins of sampling regions on the map of Ilam province
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Table 1. Characterization of the isolates obtained
from different regions

Sampling region No. Isolates Isolates Code
Dehloran 16 FCDs (1-16)
Mosian 18 FCDm (17-34)
Mehran 16 FCDm (35-50)
Darehshahr 16 FCDa (51-66)
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Table 2. Characterization of SSR primers used in this study for Fusarium culmorum isolates

Primer Repeat Primer sequences (5'-3") Bgnd Annealing Frequency of polymorphic PIC
motif size temperature Alleles
F3 .
F: CATATTCAACCGACCCACAA
CALL R TTGAATGATAAG GGCGACGG 200 250 53 3 0.409
F6 .
F- TATTTCGTGCAAGGACTTGG
(AC)I5 B CTTGGTCCCTGGATATCGAA — 100-200 51 4 0.357
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F:CGAGCTAATGGTGGCAGGAT
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F10 F:AAG 150-250 55 5 0.299
(AAG)28 CGCCAACAGAGATGACGA
R:GACTGCCGAAACACCGAAA
F11 (GT)9 F:CAGTCTTGGTCGCTCATCAG 300-400 52 5 0.179

R:CAGGTTGGCACGCTTCTTAA

M, 3132 33 34 35 36 37 38 39 40 41 42 43 44 45

SSR 1.2 % agarose 1:30h Sul safe stain ssr primer f9

F. culmorum z,6 0 F9 ,55lel 355 51 36 PCR jl el DNA lalgs ¥ JSi

(Ladder sucnslis M daaslas sacas )Lis ¥V-FO L)

Figure 2. Bands resulting from the amplification of the PCR product of F. culmorum with F9
(Line 31-45 isolates, M: Ladder size marker 1kb)
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Table 3. Genetic diversity estimates for F. cumorum populations based on the microsatellite loci

Population Na Ne | H
Dehloran 1.680 1.390 0.370 0.238
Mosian 1.200 1.296 0.275 0.179
Mehran 1.00 1.211 0.221 0.140
Darehshahr 1.200 1.344 0.309 0.205
Mean 1.270 1.310 0.294 0.190

H= 55 S556s5 d = o9l 75 Ne = 550 sl T jleis Na = sassednliv sla JT Lo

Na = The number of observed alleles, Ne = The number of effective alleles, | = Shannon Indicator, H = Gene variety.



Yy WWAY o) 5 5l ¥ 5)led FR 6,00 () (SbpalS il

Fusarium culmorum slacoses 795 Sl (Suish dlols ¥ Jgoo
Table 4. Genetic distance between pairs of Fusarium culmorum populations

Population Dehloran Mosian Mehran Darehshahr
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Figure 3. Genetic clustering of F. culmorum isolates based on SSR and the UPGMA method
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Figure 5. 2D Plot of principal coordinates analysis (PCO) of genetic relationships between F. culmorum isolates
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